Intradermal and follicular delivery of adapalene liposomes.
Adapalene is a widely used topical anti-acne drug; however, it has many side effects. Liposomal drug delivery can play a major role by targeting delivery to pilosebaceous units, reducing side effects and offering better patient compliance. To prepare and evaluate adapalene-encapsulated liposomes for their physiochemical and skin permeation properties. A liposomal formulation of adapalene was prepared by the film hydration method and characterized for shape, size, polydispersity index (PDI), encapsulation efficiency and thermal behavior by techniques such as Zetasizer®, differential scanning calorimetry and transmission electron microscopy. Stability of the liposomes was evaluated for three months at different storage conditions. In vitro skin permeation studies and confocal laser microscopy were performed to evaluate adapalene permeation in pig ear skin and hair follicles. The optimized process and formulation parameters resulted in homogeneous population of liposomes with a diameter of 86.66 ± 3.5 nm in diameter and encapsulation efficiency of 97.01 ± 1.84% w/w. In vitro permeation studies indicated liposomal formulation delivered more drug (6.72 ± 0.83 μg/cm(2)) in hair follicles than gel (3.33 ± 0.26 μg/cm(2)) and drug solution (1.62 ± 0.054 μg/cm(2)). Drug concentration delivered to the skin layers was also enhanced compared to other two formulations. Confocal microscopy images confirmed drug penetration in the hair follicles when delivered using the liposomal formulation. Adapalene was efficiently encapsulated in liposomes and led to enhanced delivery in hair follicles, the desired target site for acne.